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Abstract 
I n the mining industry today, there is an unmet need of organized vision care programs. As eye care professi nals, optometri ts are dedicated to the provision of all eye care needs, including eye care in the :industrial sector. Optometrists and mine management can work together to implement a vision 
care program that would improve eye safety and overall vision performance for employees. The 
following document provides an explanation of services and benefits offered by occupational 
optometrists, lists ANSI and MSHA requirements, describes materials and coatings available for safety 
eyewear, provides recommendations regarding the most appropriate type of safety eyewear for each 
employment position, and shows an example of a contract between an occupational optometrist and 
mine management. 
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OCCUPATIONAL VISION CARE PROGRAM 
Explanation of Services 
and Benefits 
Occupational optometry provides a complete vision care program 
that could reduce accident rates and improve ifftcienry. 
A s .in any industry, eye afety and protection are important is ues in coal mining. The typical eye hazards found .in this indu try consist of exposure to dust particles, chemicals, falling d bris, flying objects, welding arcs, and 
dangling wires. Safety professionals agree that most industrial eye injuries are 
prcventahk with the usc. of protc.c.tive eyewear. However, due to circumstances such as 
ill-fitting safety glasses, blurry vision, and employee noncompliance, eye injuries do still 
occur. Studies perfotmed independeody by the Occupational afety and Health 
Administration (OSHA) 1, the Mine Safety and Health Administration (MSHAi, the 
Bureau of Labor Statistics (BLS), and the NSW coal mining industty3 provided the 
following data: 
• 
• 
• 
• 
1000 eye injuries occur every day in U.S. workplaces, which 
amount to an annual cost of $300 million in lost production time, 
medical expenses and workers' compensation.1 
1534 eye injuries occurred in the mining industry alone Juring the 
years 1986-1995, accounting for 11% of all non-strain injuries that 
occur in this industty.2 
Two major reasons were cited for eye injuries at work: not wearing eye 
protection at all or wearing the wrong kind of protection for the job. 1 
Nearly three out of five workers who suffered eye injuries were not 
wearing eye protection at the time of the accident. 1 
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• 
• 
• 
Despite the fact that the majority of mine employees understand 
the importance of safety eyewear, one survey suggested that nearly 
half of the respondents wore their eyewear less than half their shift 
and another 4% stated that they never wore them.3 
The employees that responded to this survey cited several reasons 
for their noncompliance, including blurred vision, poor fit of 
safety glasses, fogging, and glare.3 
Lack of eye safety provisions can lead to direct eye injury; 
however, ill-fitting glasses or blurry vision can also lead to indirect 
injury such as slips and falls. 3 
In addition to the previous data provided by these studies, it was also concluded 
that simply enforcing the use of safety eyewear is not enough. Employee compliance is 
successfully improved in mines when management implements a vision care program 
and encourages cooperation within the company. 
The task of implementing a vision care program in the mining industry can be a 
challenge. Some of the major problems facing industrial eye safety programs are 
compliance with industrial standards such as MSHA and ANSI (American National 
Standards Institute), long-term cost effectiveness of the program, and willful 
compliance by employees to make it effective. This task can be made more 
manageable, however, by working with an occupational optometrist on a contractual 
basis to implement a vision care program that best fits the needs of each company. 
Services of an Occupatio al Op o etrist 
Many mine managers are not aware of occupational optometry and the 
benefits of implementing a vision care program. Occupational optometry is a 
specialized group of optometrists that work with managers and employees to 
design programs that meet the increasing vision care needs of modem industry. 
The vision care profession has the ability to perform complete visual diagnoses, 
prescribe and des1gn lenses, and ht and mrunta111 eyewear to meet the functional 
requirements of the workplace. Services provided by an occupational optometrist 
include the following: 
• The optometrist will provide a vision examination 
for all eligible employees. These exams will be aimed 
at maximizing visual performance in the occupational 
setting. As a result of this service, productivity in 
industry and office environments (i.e. computer 
operators) can be improved and on-the-job injuries 
can be reduced. Vision examinations will be performed before, 
during, and at the end of employment. The initial screening of all 
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OCCUPATIONAL VISION CAllE PllOGilAM 
• 
• 
• 
• 
• 
• 
eligible employees can be performed on-site and any follow-up 
examinations will be performed at the optometrist's office. 
The optometrist will provide consultation with management regarding 
MSHA eye safety requirements, as well as adherence of materials to 
ANSI standards. 
The optometrist will properly prescribe, provide, and fit all protective 
eyewear as well as be responsible for all continuing adjustments and 
repairs. As previously discussed, poorly fit eyewear and blurry vision 
can contribute to employee noncompliance and injury. The 
optometrist's staff can visit the mine site one day a month to provide 
adjustments and repairs to all eyewear. 
The optometrist can initiate an on-site eye safety workshop for 
supervisors and employees. These workshops can be held monthly or 
at the discretion of management. They will serve to ease employee 
relation problems associated with enforcement of eye safety 
regulations and the use of safety eyewear. 
The optometrist will offer recommendations to management regarding 
the most appropriate type of safety eyewear for each employment 
position. 
The optometrist will tour the mining facilities to determine eye hazards 
and become familiar with visual tasks associated with each job. This 
will improve communication between the optometrist and mine 
f".mplnye.e.s aml eusun: lhc uplimal eye care and 1~~aterials for each 
individual employee. 
The optometrist will also be responsible for treatment of ocular 
injuries and removal of foreign bodies that occur on the job. 
efits of a Vision Ca e Program 
Contracting with an occupational optometrist can provide many benefits to mine 
management and its employees. These benefits include the following: 
• Costs of eye care to the mining company can be gready reduced . 
Entering into a contract allows each examination, as well as quality 
materials and additional professional and administrative services, to be 
provided for less than if every employee sought vision care 
independently. 
3 
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• 
• 
• 
• 
• 
• 
• 
A contract will offer simplified company procedures for providing eye 
care to its employees. The optometrist will provide authorization 
forms to management, who would then distribute them to eligible 
employees. The employee will first obtain his/her supervisor's 
signature, and then receive eye care services and materials. The 
optometrist will collect and complete the form and bill the company in 
regular intervals. 
Contracting with an optometrist leads to improved compliance 
and increased safety measures. Clear vision and a comfortable fit 
will ensure a longer wearing time and better adherence to safety 
standards. The employees will be more productive while at work. 
In the event of an eye injury occurring on the job, proper 
documentation of previous eye health is necessary in determining 
the percent of vision loss due to the accident. This information is 
extremely useful in worker's compensation cases. Furthermore, 
this is added protection for the employer against fraudulent claims. 
In addition to the provision of safety eye care needs, the 
optometrist can provide prescription eyewear to office staff to 
reduce typical work-related eyestrain and fatigue. The optometrist 
can prescribe computer lenses and give specific recommendations 
for workstation ergonomics. 
Implementation of a vision care program can serve to reduce the 
cost of insurance premiums. 
The optometrist will be available for telephone consultation and 
will be present for MSIIA inspections. 
The optometrist can also provide several pair of non-prescription 
safety eyeglasses to lend to visitors of the mine site or office 
employees that may need to pass through an area where eyewear is 
required. These glasses can be made to fit directly over everyday 
eyewear. 
4 
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OCCUPATIONAL VISION CARE PROGRAM 
Statistics show that there is an unmet need of vision care services 
in the mining industry. By wotking together, mine mauagetuenl 
and optometrists can implement a vision care plan that will serve 
to improve eye safety and overall vision performance of mine 
employees. Furthermore, this working relationship can prove to 
be time and cost effective for the employer. 
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The ot&"ttpational optometrist who specializes in the coal lJJining 
industry can be a great t·esource for compliance to required 
standards. 
M any mines have a policy of wearing safety glasses full-time in all work area·. Other mines require safety glasses only where required by MSHA. MSHA requires afety glas es when traveling in open conveyances; when cutting, 
welding, grinding, and hammering· and where conditions such as dust and 
blowing particles warrant their use. The pertinent MSHA and ANSI standards are as 
follows: 
MSHA Standard 
56/57.15004 Eye Protection 
1bis standard requires that all persons shall wear safety glasses, 
goggles or face shidds or other ~mitahlc protective devices when 
in or around an area of a mine or plant where a hazard exists 
which could cause injury to unprotected eyes. 
Photo-gray lenses which comply with ANSI Z87 .1-1979 for impact and shatter 
resistance and frame construction would meet the requirements of this standard. 
However, these lenses do not meet the requirements for radiant energy generated 
during electric arc welding or gas flame cutting and, therefore, are not acceptable 
for these uses. Additionally, their use underground or at rught is not advisable 
because most photo-gray lenses respond too slowly to changes in light level and 
may not lighten rapidly enough to provide unimpaired vision when traveling &om 
a well-lighted area to a dark area. 
8 
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ANSI Standard 
The American National Standard Institute is a committee 
concerned with occupational eye and face protection. The 
minimum requirements to meet ANSl z~·/.1-1989 include the 
following: adequate protection, reasonable comfort, good fit, 
non-restricted movement, durability, and ability to clean and 
disinfect. Furthermore, this standard protects against flying 
objects, glare or excessive radiation, hazardous liquids, and injurious radiation. 
Frames and lenses used for industry must meet ANSI standards. 
7 
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OCCUPATIONAL VISION CARE PROGRAM 
Description of 
and Coatings 
aterials 
S afe!Y and occupational eyeJJJear can be customized for each 
individtm4 depending on their working conditions and pn!forence. 
T he occupational optometrist is knowledgeable about the different options a:ailable for s~fety eyewear: Different employment po_sitions may wan·aot different materials and coatings. urthermore, each pa.lt: of glasses can be 
customized for each individual. Tills is an important issue, considering the fact 
that comfortable eyewear increases employee compliance. 
Many of the conditions that are present in coal mines cause eyewear to be very 
bothersome to wear. However, many of these hindrances can be reduced with the use 
of the right material and coating. The typic.al conditions of c.oal min~s ar~ as follows: 
1. There typically exists high humidity in spring and summer, and low 
humidity in winter. Localized areas can be consistendy damp and 
humid. Furthermore, dripping, splashing, and spraying water is also 
very common. 
2. Temperatures in the face areas of large mines are typically 55 to 65°F 
all year. However, the main air courses, particularly those close to the 
surface, will vary gready with the outside air temperature. This creates 
a serious problem for the full-time wearing of safety glasses due to 
fogging. This problem is very prevalent for mine personnel traveling in 
open conveyances, and those who work on the surface. 
• 
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OCCUPATIONAL VISION CARl! PROGRAM 
aterials 
GLASS: 
PLASTIC: 
Although this material is the most resistant to scratches, it 
has many downfalls. It is more likely to fog than is plastic 
and could chip or shatter in the event of an accident It is 
also the heaviest of all lens materials. If a glass lens does get 
scratched, it must be discarded and replaced, since its 
integrity is jeopardized All glass lenses must be heat or 
chemically-tempered. 
Plastic is lighter in weight, has a greater impact resistance, 
pits less, and fogs less than glass. It is recommended that 
these lenses be ordered with a scratch-resistant coating. 
POLYCARBONATE: This is the most highly recommended lens material for 
industrial purposes. It is the lightest and the most 
shatter-resistant material available. However, it scratches 
more easily than either glass or plastic. It must be 
ordered with a scratch-resistant coating. 
Coatings 
ANTI-FOG: Many different anti-fog options are available. In the past, 
these coatings have not been very effective. However, 
new and improved products are being developed and 
released onto the market. Non-prescription lenses are 
now available with an anti-fog mechanism that runs 
throughout the entire lens. Prescription lenses still tnusl 
be coated with an anti-fog material. Anti-fog solutions 
are also available that can be applied to lenses . 
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ecomme ded Type 
Safety E wear by 
Employm nt osition 
S cife!Y ryewear is most efficient when it is spec!ftcalfy tailored for the 
hazards associated with each position. 
T be following table outlines the typical eye hazards associated with each coal mining employment position and the recommended safety eyewear for each. A diagram of the different types of eyewear, which wa provided 
by ANSI, follows the table. Each type of eyewear is given a letter 
reference (A-M). After finding the letter reference recommendation for each 
position, that specific type of eyewear can be cross-referenced in the diagrams. 
10 
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SUMMARY OF 1YPICAL EYE HAZARD CHARACTERISTICS FOR COAL MINING OCCUPATIONS 
POSITION WORK LOCATION 1YPICAL EYE HAZARDS RECOMMENDED EYEWEAR 
General Manager 90% Office, 10% Surface and Typical office eye stress and limited exposure to dust particles, C, G, 1-I, N, P Underground l'acilitics chemicals, flying objects, and falling objects. 
Maintenance 75% Office, 25% Surface and Typical office eye str<:ss and limited exposure to dust particles; 
SuperintL"Ildent Underground Facilities chemicals; flying objects; falling objects; welding, cutting, and C, D, G, 1-1, N, P grinding; electric arc flashes; and steel ~-plinters from hammering. 
Production Superintendent 50% Office, 50% Underground Typical office eye stress and limited exposure to dust particles, C,O,G,H Facilities chemicals, flying objects, and falling objects. 
General Mine Foreman 25% Office, 75% Underground Extensive exposure to dust particles, chemicals, flying objects, C,D,G,H l'acilities falling objects, and hanging wires and objects. 
General Mine Laborer 100% Underground ExtLnsivc exposure to dust particles, chemicals, flying objects, C,O,G,J-1 falling objects, and hanging wires and objects. 
25% Office, 75% Underground Extensive exposure to dust particles; chemicals; flying objects; Maintenance Foreman 
Facilities falling objects; welding, cutting, and grinding; electric arc flashes; C,D,G,H,N,P,Q 
steel splinters from hammering; and hanging wires and objects. 
ExtLnsive exposure to dust particles; chemicals; flying objects; 
General Mine Mechanic 100% Underground falling objects; welding, cutting, and grinding; electric arc flashes; C, 0, G, 1-1, N, P, Q 
) steel splinters from hammering; and hanging wires and objects. 
25% Office, 75% Underground Extensive exposure to dust particles; chemicals; flying objects; Under&>round Electrician Facilities falling objects; welding, cutting, and grinding; electric arc flashes; C,O,G,H,N,P,Q 
steel splinters from hammering; and hanging wires and objects. 
Section Foreman 100% Underground Extensive exposure to dust particles, chemicals, flying objects, C,O,G,H falling objects, and hanging wires and objects. 
) Section Equipment 100% Umlcrgrouml Extensive exposure to dust particles, chemicals, flying objects, C,D,G,H Operator f.'ll~ng objects, and hanging wires and objects. 
Extensive exposure to dust particles; ch<:micals; flying objects; 
Section Mechanic 100% Underground falling objects; welding, cutting, and 1,>rinding; electric arc flashes; C, D, G, H, N, P, Q 
steel splinters from hammering; and hanging wires and objects. 
Extensive eJ.:posure to dust particles and blowing dust; chemicals; 
) Surf~ce/Shop Foreman 100% Surlacc 11acilities flying objects; f.~lling objects; welding. cutting. and grinding; electric G.I·I.N,P,Q 
arc Hashes; steel sphnters from hammering; sunlight; and fogging 
glasses. 
Extensive exposure to dust particles and blowing dust; cht!micals; 
Surface Electrician 100% Surface Facilities flying objects; falling objects; welding, cutting, and grinding; electric G, .1-1, N, P, Q 
arc flashes; steel splinters from hammering; sunlight; and fogging 
glasses. 
Extensive exposure to dust particles and blowing dust; chemicals; 
Surface Mechanic 100% Surface Facilities flying object:;; falling objects; welding, cutting, and grin<ling; clcclric G,H, N,P,Q 
arc flashes; steel splinters from hammering; sunlight; and fogging 
glasses. 
) 
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PROTECTIVE 
A. E. I. N. ~ ~ 
Spectacle, No Sideshield Spectacle, Non-Removable lens Cover Goggle, Direct Ventilation 
B. F. J. 0. 
~ ~ @ 
Spectacle, Hall Sideshleld Spectacle, Lih Front Cup Goggle, Direct Ventilation Welding Helmet. Hand Held 
C. G. ~ K. P. 
€' 
} ~ 
Spectacle, Full Sideshield Cover Goggle, No Ventilation Cup Goggle, Indirect Ventilation Welding Helmet. Stationary Window 
D. ~ H. ~ L a. (f ) ~ 
Spectacle, Oelachable Sldeshield Cover Goggle, Indirect Ventilation Spectacle, Headband Temple Welding Helmet. Lill Front 
M. 
'The Illustrations shown ate only representative or protective devices 
commonly available at the limo ol I he writing ol this stand ani. 
Protective devices do not neod to take the fot:ms shown, but must Cover Welding Goggle. 
meellhe requirements of lhe standard. Indirect Ventilation 
) 
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Enviro mental Vision 
Survey 
An environmental vision survry helps to ensure that the vision care 
program is sHcce.rsfu/ and efficient. 
A n annual environmental vision survey will be performed and a report will be provided to management. The purpo e of this sru-vey is to analyze the 
progress and success of the vision program and provide recommendations for 
areas that still need improvement. The survey will include the following: 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
Summary of the existing program 
Reports and records of eye injuries 
Updates on new standards and materials 
Review of eye hazards 
Availability of emergency stations 
Eye emergency training 
Identification of visually fatiguing jobs 
Employee compliance and management enforcement 
Eyewear appropriateness for each position 
Vision screening program effectiveness 
Vision care follow-through 
Employee feedback 
13 
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Examp e Contract 
An example contract has been provided to give management a 
rough idea qf the costs qf a vision care program. 
0 ur fees would consist of a combination of a retainer fcc and fcc-for-service. The retainer will be billed monthly, along with each month's fee-for-service bill. Based on employee numbers and amount of materials ordered, a 
quarterly budget review will be performed. The following is an example of a 
budget. Each corporation, however, will have a customized contract that is set-up 
between management and the optometrist. 
Retain lei" 
$1000.00/month 
Availability for phone consultation and monthly safety meetings 
On-site monitoring of eyewear condition and adjl.lStment 
Availability for MSHA inspections 
Initial on-site scteenlng of all employees 
In-office screening of all new hires and employees leaving 
the company 
In-office comprehensive vision exam (25% off normal fee) 
Annual vision survey and report 
Cost of materials (frames, lenses, sideshields, etc.) 
14 
$15.00 each 
$20.00 each 
$70.00 each 
$1500.00 
25% off 
normal cost 
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Facts about rye ityuries 
and rye safety in the coal 
mining industry: 
EYE INJURIES 
• 1534 eye injuries occurred in the 
mining industry during the years 1986-
1995. 
• Eye injuries account for 11% of all 
non-strain injuries that occur in this 
industry. 
• Nearly 3 out of 5 workers who 
suffered eye injuries were not wearing 
eye protection at the time of the 
accident. 
EYE SAFETY 
• Employees cite several reasons for 
noncompliance regarding safety 
glasses, including blurred vision, 
poor fit of safety glasses, fogging, 
and glare. 
• Despite the fact that the majority of 
mine employees understand the 
importance of safety eyewear, one 
survey suggests that nearly half of 
the respondents wore their eyewear 
less than half of their shift and 
another 4% stated that they never 
wore them. 
'-' 
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OCCUPATIONAL VISION 
CARE PROGRAM: 
EYECARE FOR THE COAL 
MINING INDUSTRY 
..) 
"- '-
BENEF1TSOF 
A VISION 
CARE 
PROGRAM 
As in any industry, eye safety 
and protection are important issues in 
coal mining. Currently, many mining 
companies have a policy of wearing 
safety glasses full-time in all work 
areas, while others require safety 
glasses only where required by 
MSHA. However, due to fogging. 
blurry vision, poor fit, and other 
impediments of safety eyewear, 
employee noncompliance can be a 
troubling issue. 
Many mine managers are not 
aware of occupational optometry and 
the benefits of implementing a vision 
care program. Occupational 
optometry is a specialized group of 
optometrists that work with 
managers and employees to design 
programs that meet the increasing 
needs of modern industry. 'Ibis 
vision care profession has the ability 
to perform complete visual 
diagnoses, prescribe and design 
lenses, and fit and maintenance 
eyewear to meet the functional 
requirements of the workplace. 
SERVICES OF AN 
OCCUPATIONAL 
OPTOMETRIST 
• 
• 
• 
• 
• 
• 
• 
Provide vision examinations for all 
eligible employees. These should be 
performed before, during, and at the 
end of employment. 
Prescribe, provide, fit, and maintain all 
protective eyewear for employees that 
work in underground and surface 
areas, as well as employees that weld, 
cut, or grind materials. 
Provide prescription and computer 
glasses for employees that work in 
office environments. These glasses are 
aimed at maximizing visual 
performance and improving 
productivity. 
Consult with management regarding 
MSHA eye safety requirements and 
ANSI standards. 
Initiate on-site eye safety workshops 
for supervisors and employees. 
Offer recommendations to 
management regarding the most 
appropriate type of safety eyewear for 
each employment posicion. 
Tour mining facilities to determine eye 
hazards and become familiar with 
visual tasks associated with each job to 
better manage each employee. 
• Treat ocular injuries and remove 
foreign bodies. 
_) ) 
BENEFITS OF CONTRACTING 
WITH AN OCCUPATIONAL 
OPTOi\ffiTRIST 
• 
• 
• 
• 
• 
• 
Costs of eye care to the company 
can be greatly reduced. A contract 
allows each examination, as well as 
quality materials and additional 
professional and administrative 
services, to be provided for less than 
if every employee sought vision care 
independently. 
Procedures for providing eye care to 
eligible employees will be simplified. 
Clear vision and comfortable fit 
ensures longer wearing time and 
improved compliance with safety 
measures. 
Proper documentation of previous eye 
health and visual acuity will be 
available. This is necessary in 
determining the percent of vision loss 
if an accident were to occur. 
Management can rest assured that all 
applicable industrial standards, such as 
those outlined by MSHA and ANSI, 
will be met or exceeded. 
Options will be offered that further 
increase efficiency and employee 
compliance, such as improved anti-fog 
and anti-scratch coatings. 
Occupational optometry provides a complete 
vision care program that could reduce 
accident rates and improve efficiency. 
